I
n the hospital setting, staff nurses provide continuous patient care 24 hours a day, 7 days a week, so staff nurses typically work long hours (Witkoski & Dickson, 2010) . A majority of nurses in the United States work in hospitals (U.S. Department of Health and Human Services, 2010) . Traditionally, staff nurses rotated among three 8-hour shifts. However, when nursing shortages increased between the late 1970s and early 1980s, 10-or 12-hour shifts became most common to alleviate those shortages (Josten, Ng-A-Tham, & Thierry, 2003; Keller, 2009 ). According to the American Nurses Association (ANA, 2009) , about 60% of nurses now work 12-hour shifts.
Overtime has also been used to control chronic understaffing and to handle normal variations in patient census (Berney, Needleman, & Kovner, 2005) . Nurses often work long hours in health care facilities. For example, in 2004, 43% of U.S. registered nurses (RNs) worked more than 40 hours per week and about 9% of U.S. RNs worked more than 60 hours per week (Bae & Berwer, 2010) . According to the U.S. Department of Health and Human Services (2010), 54.2% of RNs who responded to the 2008 National Sample Survey of Registered Nurses (NSSRN) worked more than 39 hours per week in their principal nursing position. Considering that staff nurses are more likely to work 12-hour shifts, working overtime often results in working more than 12 hours within a 24-hour period and a quick return to work without sufficient rest and sleep.
Many negative consequences are associated with working overtime and long hours, including adverse
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Although more states have regulated mandatory nurse overtime, limited research has examined the impact of these regulations on the actual time nurses work and their working conditions. The purpose of this study was to compare nurse overtime and working conditions between states with and states without regulations limiting mandatory nurse overtime. Data were collected from registered nurses working in hospitals located in states with and without mandatory nurse overtime regulations; the final sample consisted of 219 nurses. No difference was found in overtime worked between nurses who worked in states with regulations or without. Those nurses working in states with regulations cared for more patients per shift and experienced more chronic nursing shortages on their nursing units than those working in states without regulation. Continuous efforts are needed to improve the implementation of regulations to reduce nurse mandatory overtime and long work hours.
nurse and patient outcomes. Researchers found that excessive use of overtime increased nurse needlestick and musculoskeletal injuries (Clarke, Rockett, Sloane, & Aiken, 2002; Trinkoff, Geinger-Brown, Brady, Lipscomb, & Muntaner, 2006; Trinkoff, Geinger-Brown, & Lipscomb, 2007) . Furthermore, safety concerns include nursing staff driving home after working long hours. Studies have found that sleep-related motor vehicle crashes are more likely to occur among drivers who are employed, work more than 60 hours per week, work irregular hours, work at night, and are sleep deprived (Robb, Sultana, Ameratunga, & Jackson, 2008; Scott et al., 2007) .
Regarding patient adverse events, the likelihood of health care errors was three times higher when nurses worked shifts of 12.5 hours or more (Rogers, Hwang, Scott, Aiken, & Dinges, 2004) . The most recent study found that long work hours were significantly related to patient mortality after controlling for nurse staffing levels and hospital characteristics (Trinkoff et al., 2011) . Long work hours, along with unsupportive practice environments and excessive physical and psychological demands, also contribute to nursing vacancies and turnover (Berliner & Ginzberg, 2002) .
To keep nurses from working overtime and long hours, several U.S. states have regulated mandatory nurse overtime since 2000. Sixteen states currently have restrictions on the use of mandatory overtime by nurses (ANA, 2011). Mandatory overtime regulations limit nurse mandatory overtime and total work hours in two ways. First, nurses can refuse requests from health care facilities to work more than regularly pre-determined scheduled hours except during a health care disaster, which may unexpectedly increase the need for health care personnel.
Second, regulations may limit nurses' total work hours within a specific time period, such as not allowing nurses to work more than 12 hours in a 24-hour period or more than 48 hours in a week (ANA, 2011) . The ultimate goal of implementing these regulations is to improve not only the quality of patient care, but also nurses' working conditions to retain professional nursing staff (Washington State Department of Labor and Industries, 2002) .
Despite these efforts to limit mandatory overtime and long hours for nurses, some hospitals do not comply with the regulations (Bae, Brewer, & Kovner, 2012) . When a regulation limits the total number of hours nurses are allowed to work, it is expected that a decrease in the total number of hours worked would follow. When a regulation bans mandatory overtime, mandatory overtime hours should decrease to zero. However, the regulations do not directly limit the number of hours a nurse may voluntarily work overtime. Therefore, it is possible that health care facilities may rely on voluntary overtime to handle fluctuations in patient census. For this reason, although the regulation bans mandatory nurse overtime hours, voluntary overtime hours may increase.
However, little is known about whether mandatory overtime regulations for nurses are effective in preventing mandatory nurse overtime and long work hours or whether these regulations create better working conditions. Bae and Brewer (2010) examined the relationship between mandatory overtime regulations and nurse overtime using the 2004 NSSRN in the United States and did not find an association between regulations and number of mandatory overtime hours nurses worked. Rather, these researchers found that higher numbers of nurses worked more than 60 hours per week in states regulating mandatory overtime than in states without regulations. Continuing efforts to examine the effect of the regulations on nurse overtime are needed.
Another unanswered question about the impact of mandatory overtime regulations is how these regulations affect nurses' working conditions (i.e., nurse overtime, nurse-to-patient ratio, chronic nurse shortages, and the use of temporary nursing staff). How working conditions change when regulations are implemented is important to understanding the impact of mandatory overtime regulations. Therefore, this study compared nurse overtime practices and working conditions between West Virginia, which has mandatory nurse overtime regulations, and North Carolina, which does not. According to the Nurse Overtime and Patient Safety Act in West Virginia, a hospital is prohibited from mandating that nurses accept overtime assignments (West Virginia, 2011) . The regulation states that no nurse shall work more than 16 hours within a 24-hour period and that any shift of 12 hours or more requires at least 8 consecutive hours off duty before working again (West Virginia, 2011) . West Virginia nurses received mandatory overtime protections in 2004. An amendment added to those protections in 2007 reduced the maximum number of hours a nurse may be required to work; as of 2010, the West Virginia regulation had been implemented for 6 years and North Carolina had no such regulation.
Occupational health nurses must educate health care professionals, including hospital staff nurses, about the consequences of extended work hours for adverse events and patient safety. State mandatory nurse overtime regulation is critical to preventing long work hours among nurses and improving nurse working conditions. Therefore, occupational health nurses need to identify state mandatory nurse overtime regulations and advocate their implementation in the workplace. Occupational health nurses need to partner with state governments to monitor the implementation of the regulations and provide recourse for nurses who work mandatory overtime and long hours. Occupational health nurses must advocate for nurses who report mandatory overtime and long work hours that may violate regulations.
Applying Research to Practice METHOds
This cross-sectional study used quantitative survey data collected from RN staff working in U.S. hospitals in North Carolina and West Virginia.
Sample
From lists provided by the State Board of Nursing in each state, it was determined that 39,450 RNs in North Carolina and 10,917 RNs in West Virginia were working in hospitals as staff nurses. To recruit the sample, a simple random sampling scheme was used; 500 RNs were selected in each state and invited to participate in the survey. A mailed survey consisting of questions about overtime and working conditions was sent to each participant. Using the Tailored Design Method (Dillman, 2007) , multiple mailings and reminder post cards were sent between October 2010 and January 2011 to increase the response rate. The Figure presents attrition of the sample. Finally, 226 nurses who returned the survey were found to be eligible for the study. To estimate the proportion of cases of unknown eligibility that were actually ineligible, the American Association for Public Opinion Research (2011) response rate 4 was used. The response rate was 29.8% for the total sample (i.e., 29.1% for North Carolina and 30.4% for West Virginia). For the analysis, those RNs who responded to less than 15% of the survey questionnaire were excluded (i.e., 7 RNs) because too much data were missing from the study. The final analytic sample included 219 RNs. This research was approved by the University at Buffalo Social Behavioral Sciences Institutional Review Board.
Measures
Presence of Mandatory Nurse Overtime Regulations. By using the hospital address nurses reported as their principal workplace, a dummy (yes/no) variable was used to determine if state regulations were in effect for each work location. Two nurses did not report a hospital address. To determine if these two nurses were likely to work in North Carolina or West Virginia, their home addresses were compared to the possible distance of a work commute and the estimated length of time to reach their workplaces. The result was that one case was imputed as North Carolina, and the other as West Virginia.
Nurse Overtime. RNs reported the number of hours they worked mandatory overtime (paid or unpaid), volun- tary overtime (paid or unpaid), and on-call (paid or unpaid) in a typical week at their principal position (e.g., "In a typical week, how many hours of mandatory overtime [paid] do you work in your principal job?"). The types of overtime were not mutually exclusive because RNs were allowed to answer for multiple categories if they worked more than one type of overtime. A dichotomous variable (i.e., yes/no) for each overtime variable and categorical variables of total overtime hours as a sum of all types of overtime hours were used in this study. Because 12 hours of overtime means that nurses worked an additional 12-hour shift, total overtime hours were grouped into (1) 0 hour, (2) greater than 0 but less than 12 hours, and (3) equal to or greater than 12 hours. Also, a dichotomous variable (i.e., yes/no) for all types of overtime, both paid and unpaid, was used. Six nurses did not answer overtime hours for one category of overtime each (e.g., one for mandatory overtime unpaid, one for voluntary paid, one for on-call paid, and three for on-call unpaid). By using the information about their scheduled work hours, work hours actually worked, and other overtime hours, the missing overtime hours for those nurses were computed to be 0 hours. Total Work Hours. The total number of hours worked was measured by the number of total work hours nurses actually worked in a typical week at their principal nursing position. To calculate the percentage of RNs who worked more than normal work hours, a categorical variable, whether nurses worked more than 40 hours per week, was used. One nurse reported that the work hours actually worked "varies" but work hours scheduled was 37.5 hours. The total number of hours worked for this nurse was imputed as less than 41 hours per week by using the information about overtime.
Working Condition Variables. The working condition variables included the number of patients for whom 
Data Analysis
Univariate, descriptive statistical analyses using t tests and chi-square were calculated to examine the sample characteristics between the nurses working in the two states. The difference in the percentage of RNs working overtime in each state was analyzed using chi-square. Working conditions, as listed above, were compared between the two states. Percentages were calculated based on non-missing totals, the number of nurses who actually answered each question, rather than the total sample of 219. As a result, the total number of respondents varied from question to question.
REsUlTs
The demographic characteristics of the participating nurses did not differ between states except for race/ ethnicity (Table 1) . A higher proportion of non-Hispanic White nurses worked in West Virginia (n = 113, 97%), with the regulation, than in North Carolina (n = 86, 85%), without the regulation. In terms of work setting, no differences in unit type, work shift, or typical work schedule were found between the two states. The proportion of nurses working in Magnet ® hospitals and teaching hospitals did differ. A higher proportion of nurses working in North Carolina, without the regulation, reported they worked at Magnet ® hospitals (n = 46, 45%) as compared to those working in West Virginia, with the regulation (n = 22, 19%). Seventy percent (n = 82) of nurses working in West Virginia practiced at either an academic medical center or a community teaching hospital. On the other hand, 43% (n = 44) of nurses working in North Carolina practiced in non-teaching hospitals.
Overall, no differences were found between the two groups in terms of mandatory overtime (Table 2) . Comparing either overtime (i.e., mandatory overtime, voluntary overtime, and on-call) or work hours, no differences were identified between the two groups. The proportion of nurses who reported that they actually worked more hours than the number of hours they were originally scheduled to work did not differ between the two groups.
Few differences were found in working conditions between the two states (Table 3) . A higher proportion of nurses who worked in West Virginia (n = 39, 33%), with the regulation, reported they cared for more than six patients during the most recent shift worked than those nurses who worked in North Carolina (n = 17, 17%), without the regulation. Those working in West Virginia were more likely to report chronic nursing shortages in their nursing unit (n = 69, 59%) than those working in North Carolina (n = 44, 43%). Other working conditions, such as patient census fluctuation, nursing shortages, and staffing strategies used to cope with nursing shortages in the unit, did not differ between the two states.
disCUssiON
The ultimate goal of banning mandatory nurse overtime or limiting the total number of hours worked is to prevent nurse fatigue and resulting adverse patient events and nurse injuries (Washington State Department of Labor and Industries, 2002) . However, it is not known whether this state regulation positively affects mandatory nurse overtime and working conditions. This study examined the presence of mandatory overtime regulations and nurse overtime in West Virginia and North Carolina but did not find any association between the two. A previous study found similar results (Bae & Brewer, 2010) . Using 2004 NSSRN data, Bae and Brewer (2010) found no evidence that regulations reduced the number of mandatory overtime hours nurses worked; however, this lack of association may have resulted from a short, 4-year, implementation window. The data used in this study were collected in 2010 from West Virginia, where regulations had been in place for 6 years. These data were more recent and the regulations had been in effect longer. However, this study found the same results as the earlier study, the presence of mandatory overtime regulation was not related to nurse mandatory overtime worked.
When the working conditions reported by nurses in the two states were compared, few differences were found. Results differed for nurse-to-patient ratios and the presence of chronic nursing shortages. Nurses working in West Virginia, which has the regulation, cared for more patients during the most recent shift they worked and reported that they were more likely to experience chronic nursing shortages in their nursing units. Mandatory overtime regulations were intended to lessen nurse workload by reducing overtime and total work hours and by improving nurses' working conditions. The regulation was meant to increase nurses' satisfaction with their current position, and result in concurrent improvement in patient outcomes. However, this study did not find any association between the presence of the regulation and improvement in working conditions. Efforts to examine how nurses' working conditions might be improved when nurse overtime is regulated by state law should continue.
The study findings have several implications for occupational health nurses, nurse managers, and policy makers. The study results suggest that working in a state that bans mandatory nurse overtime does not necessarily result in nurses' working less mandatory overtime or fewer hours. In a post hoc analysis, it was found that in West Virginia, which is regulated, only 36% of nurses knew whether mandatory nurse overtime was regulated by state law, although this regulation had existed and had been implemented for the past 6 years. According to the state regulation, an unforeseen emergent circumstance is the only reason hospitals can mandate that nurses work overtime. However, 47% of nurses in West Virginia reported that when they worked mandatory overtime, it was never in response to an unforeseen emergent circumstance. This is important to policy makers because state governments must monitor adherence to regulations. More efforts are needed to disseminate information about the state law banning nurse mandatory overtime to all hospital administrators and licensed nurses. State governments must monitor compliance with this regulation by all hospitals within the state to reduce mandatory overtime for nurses. Currently, to the author's knowledge, a structure and process to monitor compliance with this regulation is not in place. State governments must provide recourse for nurses who work mandatory overtime and long hours. For example, a reporting system is needed for nurses to report mandatory overtime and monitor hospital compliance with the regulation. Another way to monitor compliance might be a nurse survey, directly delivered to those nurses working in hospitals. Several survey methods, including a randomly sampled, confidential, or anonymous survey, would increase the validity of the results. Another implication is related to work settings, which may affect hospitals' compliance with the regulations. For example, in this study, a higher proportion of nurses working in West Virginia, which is regulated, worked at either academic medical centers or community teaching hospitals than those working in North Carolina, which does not have the regulation. The acuity level of patients hospitalized in a teaching hospital is often higher than those in a non-teaching hospital. Thus, nurses may work more overtime due to the higher level of care required by these patients, although the state regulation bans mandatory overtime. Another example might be whether the hospital has Magnet ® status. Trinkoff et al. (2010) found that nurses working in Magnet ® hospitals were less likely to work mandatory overtime and on-call. In this study, a higher proportion of nurses working in North Carolina worked at Magnet ® hospitals, compared to those working in West Virginia. The author speculates that this may be one reason why this study did not find a difference in overtime between nurses working in the two states. In other words, Magnet ® hospitals may have higher levels of compliance with the regulation than non-Magnet ® hospitals. It implies that state governments must identify work settings more likely to be out of compliance with the regulation. Also, to improve hospitals' compliance with the regulation, state governments should identify challenges and barriers hindering hospitals from doing so.
liMiTATiONs
This study has several limitations. The 30% response rate has the potential for self-selection bias among respondents. It is possible that participating respondents may be nurses who were more concerned because they worked overtime and therefore more inclined to address nurse overtime issues. Also, only rural states in the United States were included in this study, which may be a limitation to the generalizability of the survey results. The mandatory nurse overtime regulation examined in this study might be different from those implemented in other states, although banning mandatory overtime with the inclusion of reasonable exception is common. All data were self-reported and thus subject to errors from recall and biases due to socially desirable responses. Future studies should address self-selection and selfreporting bias through an increased response rate and the use of multiple data sources. To examine different types of mandatory overtime regulations, data should be collected from more states with various overtime variables to capture the impact of mandatory overtime regulations for all nurses. Also, to examine the impact of mandatory overtime regulations on patient outcomes, health care errors and adverse events should be included in future studies.
iMPliCATiONs FOR OCCUPATiONAl HEAlTH NURsEs
Occupational health nurses must advocate for hospital staff nurses regarding nurse mandatory overtime and mandatory overtime regulations. To reduce fatigue, which leads to errors, the number of hours nurses work must be monitored and restricted. The Institute of Medicine (2004) has recommended that nurses work no more than 12 hours per day and no more than 60 hours per week, to avoid error-producing fatigue. Occupational health nurses must understand the negative impact of long work hours and mandatory overtime on adverse events among nurses and also patient safety. Occupational health nurses must share this knowledge with hospital staff nurses and other health care professionals. State mandatory overtime regulations are an attempt to prevent long work hours and improve working conditions for nurses. Occupational health nurses must be knowledgeable regarding state regulations for nurse mandatory overtime. They need to partner with state governments to monitor the implementation of the regulations and provide recourse for nurses who work mandatory overtime and long hours. Occupational health nurses also need to advocate for those nurses who report mandatory overtime and long work hours that may violate regulations. These efforts should lead to not only improved working conditions for nurses, but also quality patient care provided by nurses without error-producing fatigue.
CONClUsiON
Few studies have examined the association between mandatory nurse overtime regulations and nurse overtime. This study found that the presence of the regulation did not lead to a decrease in mandatory overtime. As more states pass and implement such regulations, government agencies must monitor compliance with the regulations by hospitals and educate both health care facility administrators and professional nurses about state laws. The state government should also provide recourse for those nurses who report mandatory overtime. Future studies should identify factors affecting hospital compliance with regulations and challenges and barriers hindering compliance to improve the effectiveness of the regulations. Continuous efforts to improve implementation of the regulations should be made to reduce nurse mandatory overtime and long work hours.
